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(54) POSITIVE TYPE PHOTORESIST COMPOSITION, BOARD WITH PHOTOSENSITIVE RLM 
AND RESIST PATTERN FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive type photoresist composition capable of 
forming a pattern of <0.8 |xm width with good perpendicularity and having no dependence on 
baking when a resist film of >3.0 p,m is patterned on a stepped board and to provide a board 
with a photosensitive film and a resist pattern forming method. 

SOLUTION: The positive type photoresist composition contains (A) an alkali- soluble novolak 
resin in which part of the hydrogen atoms of all hydroxyl groups have been substituted by 1 ,2- 
naphthoquinonediazidosulfonyl groups and (B) a high boiling point organic solvent whose boiling 
point is 200-350° C. 
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^^0?Sl~6OT;l/4^;l/S. n'oii^S-^L, 
^II?^3~6©i'^aii, S/ifiTiewft^iC (d- 

2) -essns^ 

[0 0 4 8] 

[fbs] 
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(d-2) 



[0 0 4 9] (^fj^. :j3^^*Ri4 
L ; n(iO-3cOMiSt^gt*] 

[0 0 5 0] ±fB-©^ (d-1) -vm^n^yjiy- 

3, 5-hU;^^;l/:7x-;l/) - 2 - 1 Kn*->:7x— 
1. 4-ifx [1- (3, 5--::;^^^;l/-4 

4-lfX (3, 5-s;^>«^;l/-4-fc: Kn4^->:7x-;l/ 

-y-S, 5-:>^pi^;l/yxn;l/) - 2 Kn4^i/:7x 
ifX (4-lcFn4^i:/-2. 5-i^;^^;l/ 
>^x-;l/) -2-icKn::<^i/77x-;l/>^:$?:/. ifx (4 
-t:Fn^:^-3, 5 ->^^^;l':7x^;l/) -3. 4- 
i^H Kn:^^>':7x-;l/p<^>'. 1- [1- (4-t: Kn 
+i^:7x-;l/) >fv:/Dlf;l/] -4- [1. l-lfX 
(4-t: Fn4^:>''7x-;l/) i- 
[1- (3-p<^;l/-4-t Ka4^S/:7xr:;l/) ^yy 
ntf;l/] -4- [1, i-lfx (3-;?<^;l/-4-liK 
a+^:7x-;l/) ^V-lf:/, 2. [1 



[004 6] 
[ft 7] 



d7 \>6 



(d-1) 

- (2. 4->?t:FD^^S/7^xr:;W ^yyatf;!/] - 

4- p<^;l/7xy-;l/, 4. [1- (4-bF 
a^i/r/x^;!/) -rv^ne;!/] L/v/;l/->>, 4, 6- 
trx (3. 5-^^>( h4^>'-4-t: Fu4^>/:7x^;l/;^ 

en;<fD— ;K 4. 6-lfX (3, 5-i^;?^^;l/ 
-4-liFn:^^v^:7x-;l/:?<^;W tra;^n-;l/. 2. 
6-trx (3-;^^;I/-4. Fa4^^/:7x^;l/ 
><^;i/) -4->«^;i/:7xy-;i/. 2. 6-ifx (2, 
20 3. 4 -hUliFu4^->:7x— -4-;^^;l/ 
yxy-;K 1, 1 -IfX (4-t FP4^i^:7x-;l/) 

n^>'-4a-(2. 4->^t:Fa4^i/:7x— -9 

— r -Xt!n->^a^:^^i/;l/— 1 . 2, 3, 4, 4 
a, 9 a-^^^-y-t: Fn+-9-:y"r>'. 6-bKD4^i^-- 

5- >«^;l'-4 a- (2, 4->^\cVu^iy-3-:^^ 
;^:7x^;l/) -9-r -xtfni/^a^^^v';!/-- 1 . 
2, 3. 4, 4 a, 9 a-^4^-9't: Fn:*^-9->^7^>#fe 

m^^^^ctff^-e^^o cnso (D) tiS5Sij«. 

-[1- (4-t: Fu:^^i/:7x-;l/) -rvyue;l/]-4 
-[1, i-lfx (4-eFn^^->:7x-;V) 3:^;!/]^ 

>'-tf>'i:t:x (4-t: Fn4^v'-2, 3. 5-hV>^^ 
>'l^:7x^;l/) -2-t:Fn4^>':7x-;l/p<^>'i:coffl'& 
•iirfi. i^^Sfb. X^-X/^^->cDSB:tttc«n^;;S 

(D) mmi(om^mtt. ±fB ca) 
T$>^T;v^v'^m^y^-^^y^mmicnLr. lo- 

40 [0 0 5 1] m^^m 

it. t<icmmitt^<. tumm^pmrnmommffC^^ 

So «BS<0©iiyD-fex^i0^ffl^#^/i:^^. 
nm) <DmmiCi:K>m^^^'^^^it^mm^L\.\ 

cco^^^mn^mtLTii. i#Bfl¥5-i 0 
7 7 5 5#i^sifcief8*nTv^sj:'5*Fyri^>'i^K 

50 ^^SK :t4^i/AX;I/4->:^-M^K«*a»k :t-^7Affl 



(8) 



it$gfl2 0 0 1 -3 1 2 05 2 
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^^f)\ c^mm^) {cmu *5iD<t-f-o. o i 

-5. oail%. »SL<tiO. 1-1. 0«S%(D®! 
jf^V^i^P-^-r K (PTSC) . 4. 4* -tfX (^X 

^^Vy^iyz/^ i, 4 -ex Ci- (2 
4 -t: Hn^^i/- 5 — i^^^D^^5/;l/7x— 
;W -ryyatf;W ^>-tf>^. 1. 3-\£7s [1- (2 

no. 0 1-1 o««%ssc[)®fflrtT^nLTfe<fc 20 

Co 0 5 3] *fc*%W<D3SS/*S4-> h Ui^X hmfSMSltC 

><^;UT^y-2* . 4' -i^}c]^u:^iy^>Vy 
5-T^y-3-;?<^;l/- 1 -:7x-;l/-4- (4 

7^y-4* -t: Fa+ixry^:y-tf>'. 4-i^x^;i/ 
T^y-4' -:r.h^->TV^l/'Sy. 4.4' ->?ai 

FC^4 3 0. FC4 3 1 ffi:fe3M (tt) 

U) , ai:7h^vyE F122A. EF122B. EFl 

2 2C. EFl 26 (MSt^. h-^L.:/u^^y 

xn cm m) m<Dy^ymjfi^mmmmts:E^:$:mM(o 

[00 5 4] :^^Bm^-i^m^- h hM^mit. 
(A) fig^}^- (D) ^3<fct;i&stcjtBi;T^An^n 

iy^u^:^^yz/^ ;^^;l/^yT^;l/>>-h>'. 2— 
:/*nt!;l/x— ^y y^^/l/x— r;l/Sfcfi:ty :7x so 
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-;l/X~x7l/«cD^<ffiT;l/Zi-;l/a:|3<fcr/*<DK#ft ; 
i^^4^'9->Ocl: 5 «:IiSx-T-;l/S ; i3<fct;aKx^ 
;K WKy^;K PKx^;K mm^^jV. tf;l/ify^ 
e;Hfy^x^;K y h^->yae:tyK^^ 
xh:^^i:/:/ntf;i->ffix^;l/|?<7)xX'r;l'JB*^tf 

&.±^m^Lxm\^^ri>^\.\ t<\cT^h>. y^;i/ 

x^;l/>>-hy, i/^n^^-y-yy, y ^;l/><yT^;l/y 
by. 2--N:/*^yylfcD^hys:?LSix^7K »St 
y^;K g?SEx^;i/. p^y^^^K tf;l/if y^y^;l/. 
tr;i/ifyKx^;K y h^i>'7'ntf;i-y^y^;K xh 
4^i^yDtf;tyKx^;l/^<0xXx;l'a*W*Ll/^o ^5: 
rg§«Jti:#aT*fflV^Tfeav^;b^ 3. 0/imW±. 

<tc6. 0-8. 0 iimmA<Dmm^i^xB:ttfi^^m^ 

[005 5] :$i?^m(o^-i^m^- h ui^x hmmm<Dtm 
rj:^m:^m\c-D\.^x-m^^^t. s-r. s i. Fe- 

EB mytmnm) mm^m\ cn^mmm. 

1 — 1 oa«%7^hvy^;l/ry^::::^Ae Kn4^>>K 
(TMAH) 7j<Jg?SOJ;^iS:r;l/;^»Jtt7j<igJ£tcait-r 

[0 0 5 6] 

(1) «immvi^mi : MM;^xbry'^-»fflt^T i o 

M mSM^Ofe^ F e - N i ^S«±JcMflJ C n«r 

T01 AgP^Cifett^J^JP^^e. 0 iim<Dlyi^7.hm^m 
fco ^V^T?, <1<DMJC> vx^^\fj*0. 5 0/tm<OVX 
^ (0. 5 0 MmipiOX-^-X/^^-yj^fiKffl) 

«|/J>e:^S7t^BN SR-2005ilOD (X3 
y?±Si> NA = 0. 50) ^fflt^T. 0 1 Agpicfeftt;^ 
x^— x/^^-yAV 0, 7 0 iimm<D:^^—y./^if— 
ytc/^i5?-yi£gp*^tt±;6^^J;3(c/WZX**HtTS 
)tL/ct^. ^-yyff'TM 0 ox. 3 O^a^fflCDPE B5a 
a«tTo/Co :^V^T^ 31®»f^i:bT. 2 3X:c02. 3 
8aa%-r h^y^;l/Ty^x»i7Ab Ku:^^i/K (TM 
AH) 7j<^}««:SS±lciBfflb. 6 0©ra««pL/cS. 

xey-^-(0@iEjcj;oiiO«o«rtTorco cKoiK^^ 

f^*51slj|8»)igt/-c^. 3 0«>M*}5EU IKSLT. m 



(9) 

IS 

3. 5/xmcof:c5) coifa (M) icnt^^^^-^&m 

(Om (B) <Dlt* (B/M) i)\ 0. 7 0^ (B/M) 
^1, OCOfecD^©. 0. 6 5< (B/M) <0. 7 0 
Ofc<0«:O> (B/M) <0. 6 5C0feC0^A. 0. 7 

CO 0 5 7] (2) BTM?Btgil^^2 : >^'J^-^feJ:r/ 

PEBifta^r. loot:. 9 o«>rao3^y 

-^TfTo/cJ^^ri^ti, ±fg (1) ^MI^i^cLTai A 
SEM (jtSSM^IS^il) ^KJCTW^U> 

^^com (M) tcj^fr^/^i^'-vissfBoiB (B) ojt^ 

(B/M) 0. 7 0^ (B/M) ^1. 00*><D 
@. 0. 6 5< (B/M) <0. 7 0cOfeCD^O. (B 
/M) <0. 6 5<0feC0^A. 0. 7 0 /i miBtOX^— 

[0 0 5 8] S Hi, l^>^Xh^J^2tc4oCt^AgC. B 
:fecJ:D*2T-fi!Sb/-cX^-X/^^r->'<7)a^«RlT (A 

gp> Bgp:}o<fcD*cgp) ^mm^^fcitxom'v&^o ms 

lCi6o^TS!!)^ CF e-N i -g-^ (y^^vn^) ] 7^^ 

[0 0 5 9] Q^^mn 

(m-^l/y-;I//D-^U'y-;l//2. 3. 
>C^;!/>^x/-;l/=3 5/4 0/2 5 C^;Vit) . Mw 
= 4 2 00. Mw/Mn = 2. 3. ^>^x/-;l/1gfe7j<^ 40 

1. mmmc ^^mm^f^i^^m (mw) . ^^gscs 

(Mw/Mn) cD$ijgilm-^U'y-;K p-^by- 

2, 3. 5-l>y;^^;l/:7xy-;l/ (^;Wt3 5 : 
40:25) f:4-^;l/vij>i:(OI8i7k^^5^&tCcfct)^^ 

L/;feSiBS'&±fiK*a (a) (Mw=2 6 0 0. Mw/Mn 
= 3. 3) 1 2 5g«r2y h;Hf-;5!3-(CAn> cn 
tC^i5ry-;l/9 2 0 g*E^b. lgl¥«l*fflV^T}S»« 
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IS^^ric^J (b) (Mw=4 2 0 0. Mw/Mn = 2. 
0. 4 9«ia%. 2. 7 2ail%TfeofCo 

[0 0 6 0] *^3. Gpcaij^ji. wTo^B. 

(Mw. Mw/MnSJ^tCfett^GPCcoail^^a] 

(1) K«2 0mg«THF 1 Om nc®«U Unm 

(2) ( 1 ) (Dunmm2 o fi i ^ym<DG p cisj^s 

StcttAU 3 54>HiSEbTUViSgA = 2 8 0nm{>f 

mi^&m) ;^-F;^7^A (©d°d^ rKF-Gj ; Sh 
odex?±S) t3:^<D^mtf'yL. (6/imfei[^<OX^ 

•9-^X8 /I m (^) X3 0 0mm (5^) > Sd^^ TK 
F-8 0 5 SJ ;ShodexttS) ^M^. 
AiSfiti. :t-:/>:g:<^fflUT3 5'CJC^bfcGPC 
M^^B CmPa^ TGPC SYSTEM llj;S 
h o d e x?±a) T^h^t: Ka:7^> (TH 

F) (ommm(Dmmmmit. i. omi/m i no^ff 
[0 0 6 1] [:7xy-;i/^^yv-. ^s^-r-r-fiifj^ 

lC:fett^GPCC0SiJ^^g] 

(1) KS2 OmgJ&THF 10ml tC^^U M3|^r§ 

(2) ( 1 ) (Dummm i o ^ i ^tis^^g p cm^m 

SJcaAU 2 8^>K8SbTUViSgA = 2 8 0nm{>f 

mmmW) :^/-K:^'^A (1^56^ TkF-GJ ; Sh 
odexttS) ^3 2|s:Oi>gi::^'^A (6/imSS(DX^ 

-9*-YX8/xm (® X3 0 0mm (g^) . ^ffi^ TK 
F-80 1J ; ShodexttS) ^mti'^L. 

:t->^>'*<^fflLT4 OX:tcS^b/-cGPCa!l 
^^fi (i^p^S TGPC SYSTEM llj:Sh 
ode x^tS) ^V^MVuyy:/ (THF) 

OrSJifR<Oi3SJ«aStt> 1. Om 1 /m i n*7?^j^TfT 

[0 0 6 2] 2. Hj^SiS 

Missfil'&^^l^ (b) 5 0gi:. 1. z-'tyv^y 

^v^Tv^K-S-Xyl/^^VK^n-^-f K4 g (0. 0 1 
5^;i/) ^^rsatf-. Ura. STD-boov^/'c 1 U 
b;l/coHoP7^X3(i:An. c:ntc>^:t4^'9-> 1 6 

T^>3. Og (0. 0 3 0^;l/) %ip^^igT*2^W 
m^^rlgltt/co ^-com. Sft3 5%^^7k^f]g4. 7g 
(0. 0 4 5t;l/) *iP:^. ^tC^lSTS 05J^ffi}$:& 
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(m^itz : 8) ^mmtLtc. ^ 
mmm i ) 

(A) f&^: 
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[0 0 6 4] 
[ft 9] 



[0063] 



1 0 Ofifflgp 



(^^m 1 oii^s omm%T?\^:^v'^mity^-^yi7mmmm2 o o g) 

(B) ricii^ : 8. 0 SMfflSJ 
(If U ^/l/^-^VS^;!/ : b p. 3 0 0 "C) 

(C) 0. 2 safflgp 
[2- (2-11 Fu:lF->x^;l/) 

[0 0 6 5] 




(D) fig^)- : 

1-[1- (4-HKD4^i/7x::i;l/) 'i'y:/D - 
4-[l, (4-t: Ka4^S/7i-/W Ji^yl/] 

'^^^f^/trx (4-t; Ka^i/-2. 3, 5-M;;>« 

1 (aatb) oii^*^ 

J±2 : 8) 5 5«figB»c^»Lfc^, £:n*?L@0. 1 
~0. .2 /im<D;><i':/5>7-f *ffll,">-r5jaL, 

[0 0 6 6] immz^ ^ji<o^^)=f-)vm.^y 
s^;i/of^t3!?tc, ■tJ-ug^/i/^-rvrs/i' (bp. 27 
7. 5*0 ^fflv^fcJW^1.«, HfiSfiaji f:lRl«fi:LT4<i? 

[00 6 7] mmmz^ (b) fiK^<D-9-u^;i'^-<>' 
i^^/Ko^ipa^s: 7 . 0 mmmc{^^Tci:A^i.i.mmm 1 1 

[0 0 6 8] mmmA-) (b) ^^j-<d-9-u^;1/»'^>' 
i^/i/co^Ana^ 9 . 2 sagpfcf^^fc w^i-ttusaes 1 i: 

[0 0 6 9] at«fi?IJl) (B) fig»©^^-'J9=-;b^-<i' 



1 51 



1 fcPHUKLTd? 



30 



[0 0 7 0] (JtB!»d2) SliMifiaj 1 TffiV>fc (A) fig^ 

<D«t)»5tc^^^j 1 X'^^x^rcmm^^wtm Cb) 10 

0««g|5, *3*t;^5t14fiSt^^i:Lr2, 3, 4-bUll 

KD4^->^>'y7xy^l 1. 2— ^-^h^^y^ 

[0 0 7 1] (tk«053) (B) j«5^<oi?-y^;l/l^i/ 
-y;i/(^)f^lDDtc^m#^><^;i' (bp. 1 9 BX;) (r>m 

[0 0 7 2] &.±Mmm\~A. :fe<fctfJt«0>Jl~3-?? 

iSSaL/-c4?y^*M^5^*Xhffij«!t^JOV^T. ±fB 
( 1 ) , ( 2 ) «D|iPffl^f7V\ 1 tC^ U 

[0 0 7 3] 
[«1] 
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to 0 7 4] 

3. Oftmfe-l±. t<iC6. 0~8. 0 iimm&<Dmm 
<OUi^:x.h^m^. iS^5. 0~2 0. OfimOaH* 

1^. !g3tttMf't»«feJ;tfl'i?Xh-''<^f-i'CO}BjsR7^j5fc 
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[01] ASP, BSiP:j3j:i;CgP{C:fe{JSU>'Xh^43 
mzl »fMm*«i¥ttl:fe<fcr>*2-pjS^LfcX-?-X>'^ 

[03] X'^-X/<^r-><D»fffije«l¥<BORfi«^-r 

1 s« 

2 Ui^Xh-»S 

3 X'^— X/^^»— V 

5 

6 IgllM 

7 too^TifiM [F e-N (/l-TD-f) ] 



[01] [02] 




(12) 



^mZOO 1-3 1205 2 



[BI3] 




ratHB] ¥^1 3^7^2 70 (2 00 1. 7. 2 CffiiEJ«fe»««3 B^fiB* 

7) miEMmmE^i oo6 4 



immBl ¥fiKl 3^7^ 2 7 0 (2 0 0 1 . 7. 2 
7) 

C#i^ffliE2] 

miEMmms^i 0 0 7 1 



[0 0 7 1] iimms) (iB:> ^'»<D^*jf-fvm.^> 

i^?i(Dn.t>'yic^B.mm^i-fV (bp. 1 9 St) 



»jSilimil|(ISrU(ti|lE(tJ3tl?150Sflfi « 

F ^f— A(##) 2H025 AAOl AA02 AA03 AA09 AB20 
ACOl AD03 BE02 BJ05 CB29 
CC03 DA20 
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